Rainfall analysis is important in different domains such as: agricultural planning, water resources plannings, runoff prediction, climatological studies, environmental studies, stream flow estimation and human life activities. Variation of rainfall with space and time were studied in Duhok Governorate, Mean monthly, seasonal and annual values of rainfall were found in different weather stations (Duhok, Zakho, Semel, Zawaite, Sersing, Amedy and Akre station). Winter months represent about 45-55% of the total annual rainfall. The annual variability of rainfall in all these stations are high. Isoheytal method was used to estimate the mean monthly values and mean annual values of Variation of Rainfall with Space and Time in Duhok Government. ٣٣ rainfall over Duhok Governorate. Simple and Multiple Regression Equation were found between rainfall and different meteorological elements.
Introduction
Rainfall varies with space and time at various rates, some times very rapidly. This variation is measured either at a number of points using raingauges or areally, using radar and satellites (1.2) .
Rainfall being the predominant form of precipitation causing streamflow, especially the flood flow in many countries and is responsible for most runoff. In addition, vertical transport of air mass is a requirement for precipitation, so far rainfall to be formed, the atmosphere must have sufficient moisture, there must be sufficient nuclei present to aid condensation, of water vapour and the product of condensation must be good for condensation must reach the earth. (3, 4) .
The amount, intensity and areal distribution of rainfall are essential factors in many hydrological studies (5, 6) . Rainfall varies geographically, temporally and seasonably (7, 8) . Regional and seasonal variations of rainfall are very important for water resources planning. Temporal variation in raifall intensity are extremely important in the raifall runoff process in urban areas (9) .
Rainfall is also highly affected by the meteorological elements and elevation from sea level, so simple and multiple correlations were found between these variables (10, 11) . This research can be considered as the first study of rainfall variation over Duhok Governorate, which is located in the northern part of iraq and lies between latitude (36° -38° N). and longitude (42° -45° E).
The studied area contains seven weather stations, (Duhok, Zakho, Semel, Zawite, Sersing, Amedy and Akre). Fig (1) shows the studied area and the locations of the weather stations.
The latitude, longtude, altitude and years of observations for the different weather stations were presented in table (1) . 
Data Analysis
1. Raifall Data in (mm) for the different weather stations (Duhok, Zakho, Semel, Zawaite, Sersing, Amedy and Akre) were collected and analyzed. 2. Histograms and Tables were found and explained for the mean monthly, seasonal and annual values of rainfall in all the stations present in Duhok Governorate. 3. Isohyetal method was used to estimate the mean annual values and the mean monthly values of rainfall in Duhok Governorate. This method explained in detial in ref (3, 5, 9) .
Correlations between Rainfall and Different Meteorological
Elements in Duhok city were found. Fig (2-a, b , c, d, e, f, g, h) shows the variations of the mean monthly values of rainfall (mm) for the different stations present in Duhok Governorate. During Jan. Feb. and March, the mean monthly value of rainfall at the different stations were ranged between:
Results & Discussion

1: Mean monthly Values of Rainfall
(93-97) mm for Duhok, (83-86)mm for Semel, (100-112)mm for Zakho, (119-138)mm for Sersing, (111-157)mm for Zawaite, (108-160)mm for Akre and (112-147) mm for Amedy station.
In April the highest value of rainfall was obtained in Amedy (108) mm, while the values of other stations were ranged between (42-71) mm.
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May and October showed the minimum values of rainfall which is ranged between (17-40) mm in all the stations.
November is nearly look like April. In Dec, the values of rainfall was ranged between (83-120)mm in all the stations.
Semel station shows always the lowest value of rainfall in the region. Amedy station shows the highest values of rainfall in March, April and Nov, while Zawaite station shows the highest values in Dec., Jan. and Feb.
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2: Mean Seasonal Values of Rainfall
Table (2) shows the mean seasonal values of rainfall in all the stations present in Duhok Governorate.
Winter season recieves about (45-55%) of the annual rainfall and thus it represents the wettest season of the year.
The Vernal season recieves a valuable amount of rainfall and contributes 28-35% of the annual rainfall. The Autumn season contibutes 13 -21 % of the annual rainfall. Summer season receive less than 0.5% of the total annual rainfall and for most of the times can be neglected. Fig (3) shows mean annual values of rainfall for all stations in Duhok Governorate, which can be arragned from the heighest values to the lowest values as: Amedy 835mm, Zawaite: 749 mm, Akre: 682 mm, Sersing: 678 mm, Zakho: 626 mm, Duhok: 547 mm and Semel: 481 mm.
3: Mean Annual Values of Rainfall
The topography, atmospheric depression and the nature of air masses blowing from the surrounding areas play an important role in the variation of the annual rainfall in these locations.
Zakho Table ( 3) shows the mean, maximum and minimum values of the annual rainfall during the period of the records.
Standard Deviation (SD) and coefficient of variation (CV) of the annual values of rainfall were also shown in this table. 
4: Study of the Mean Areal Rainfall over Duhok Governorate
The main hydromteorological problem related to the areal variation of rainfall is the estimation of rainfall over a given period of time. Isohyetal method was used to estimate the mean areal rainfall over Duhok Governorate. Fig (4, a, b, c, d , e, f, g, h) show the mean monthly values of rainfall over Duhok Governorate during the months (Jan, Feb, Mar. Apr. may. Oct. Nov and December).
From the figure we obtain the mean monthly value of rainfall over Duhok Governorate which are (100, 104, 104, 66, 31, 26, 82, 103)mm for the months Jan., Feb., March, April, May, Oct., Nov. and Dec. respectively. Fig (5) shows that the mean annual rainfall over Duhok Governorate was 621 mm. Fig (4-a, b, c, d, e, f, g, h) : The Isohyetal method for estimating mean monthly Valus of rainfall over Duhok Governorate.
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Correlations between Rainfall and Different Meteorological
Elements in Duhok City. Fig. (6) shows a highly negative correlation between Rainfall and Temperature in Duhok city. The value of (R 2 ) was (0.95).
This correlation is normal because high temperature lead to evaporation and low temperature lead to condensation. Fig. (7) shows a highly positive correlation between Rainfall and Relative Humidity in Duhok city. (R 2 ) was equal to (0.94). it is clear that the atmospheric humidity is one of the principal factors for condensation and formation of water droplets and hence rainfall. Fig. (8) shows clearly a highly negative correlation between rainfall and evaporation in Duhok city, where (R 2 ) was (0.89). Fig. (9) shows a week negative correlation between rainfall and wind speed in Duhok city. The value or (R 2 ) was (0.51). Fig. (10) shows a week positive correlation between rainfall and Atmospheric pressure in Duhok city. The value of (R 2 ) obtained was (0.59).
Multiple correlation between rainfall and all the other meteorological elements was found in Duhok city. This correlation was: 
